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teleosts. Am. J. Physiol. 256 (Gastrointest. Liver Physiol. 19): G509-G516, 1989.-Myoinositol transport by isolated basolateral membrane vesicles was characterized from intestines of the herbivorous tilapia (Oreochromis mossambicus) and the carnivorous eel (Anguilla anguilla) .
[ 3H] myoinositol transport occurred by nonelectrogenic, facilitated diffusion independent of cation gradients and was inhibited by phloretin (Ki = 0.6 and 0.9 mM for tilapia and eel, respectively) but not by phloridzin. Kinetic analysis of myoinositol influx disclosed no differences in concentration yielding half-maximal influx or maximum influx between these species. D-Glucose inhibition of myoinositol influx was shown to be noncompetitive. Additional inhibition studies with a range of sugars demonstrated that aldohexoses in the C-l chair conformation were preferred substrates. Myoinositol had no inhibitory effect on D-gluCOSe transport. Preloading vesicles with myoinositol transstimulated [3H]myoinositol uptake, while the use of internal D-glucose was without effect. These basolateral data support the contention that epithelial myoinositol carriers are separate from D-hexose transport systems present on the same membrane but are modulated by hexose binding to a regulator site on the myoinositol transporter. Furthermore, the comparison of two fish species suggests that genetic dietary transport adaptation occurs on the brush-border membrane, while no such adaptation is present at the epithelial basolateral pole. basolateral membrane vesicles; facilitated diffusion; sodiumindependent transport; myoinositol; fish biology; comparative physiology; dietary physiology; intestinal solute transport; membrane transport MYOINOSITOL is an essential dietary sugar-related cyclohexanol vitamin that plays an important role in certain secondary messenger systems. Myoinositol transport across the intestinal brush-border membrane of teleosts has been recently characterized using brushborder membrane vesicles (BBMV) (18). This myoinositol carrier, as in mammals and birds (3,11), was similar in many respects to the D-gluCOSe/D-galaCtOSe carrier in regards to Na dependency and to phloridzin and Dmonosaccharide inhibitory sensitivity. The use, for the first time in intestinal myoinositol studies, of BBMV in the teleost study permits the elucidation of the electrogenie nature of the Na-dependent component of myoinositol transport and, importantly, the noncompetitive and highly stereospecific nature of glucose inhibition. Furthermore, the teleost study demonstrates that there are adaptational differences in brush-border myoinositol transport kinetic characteristics for fish exhibiting carnivorous or herbivorous dietary preferences. Intestines of carnivores exhibited a significantly lower apparent binding capacity for myoinositol and a higher apparent maximal uptake rate than did guts of omnivore/herbivores.
There are no published reports about the mechanisms of basolateral myoinositol transport or how these mechanisms may be altered by environmental pressures or dietary preferences. This lack of knowledge has been due, in part, to the inaccessibility of the epithelial basolateral membrane to standard in vitro tissue techniques. Recently vesicle methodology has been developed that permits the isolation and functional characterization of purified epithelial basolateral membranes (1, 12, 15, 20) .
In this paper we present for the first time the properties of myoinositol transport in purified intestinal basolateral membrane vesicles (BLMVs). In addition, we report the effect of dietary habit on basolateral myoinositol transport characteristics in two teleost fish: the eel (Anguilla anguilla), an obligatory carnivore, and the tilapia (Oreochromis mossambicus), an omnivore/herbivore.
MATERIALS AND METHODS
Collection and maintenance of animals. Yellow eels (Anguilla anguilla, each weighing -100 g wet wt) grown in seawater were purchased from a commercial source, Ittica-Ugento (Lecce, Italy) and kept in a large seawater tank. African tilapia (Oreochromis mossambicus, each weighing -100 g wet wt) were obtained from the Mariculture Research and Training Center experimental aquaculture ponds (Oahu, Hawaii) and transported to large circular seawater tanks at the University of Hawaii. Tilapia were fed Purina trout chow once daily to satiety, while eels were fed fish.
Preparation of BLMVs. Fish were killed by a blow to the head (0. mossambicus) or decapitation (A. anguilla). The intestines were immediately excised and slit along their length and rinsed in ice-cold buffer 1 [300 mM mannitol, 12 mM N-2-hydroxyethylpiperazine-W-2-ethanesulfonic acid-tris( hydroxymethyl)aminomethane (HEPES-Tris), pH 7.41. Only the upper half of the tilapia G510 7.4), and the resulting cell suspension was centrifuged at 0°C for 1 min at 9,700 g to pellet the cells. Pelleted cells were resuspended in 20 vol of ice-cold bomb buffer (composition in mM: 25 NaCl, 5 HEPESTris, pH 8) and homogenized by 10 strokes in a PotterElvehjem homogenizer. The homogenate was centrifuged at 2,000 rpm for 15 min, and the supernatant was then centrifuged at 100,000 g for 30 min in a Beckman L8-55 ultracentrifuge with a swinging-bucket SW28 rotor. The fluffy white portion of the resultant pellet was resuspended in 9 ml of 50% sucrose in a solution of 12.5 mM NaCl, 10 mM HEPES-Tris, 0.5 mM EDTA, pH 7.4, by passage 10 times through a small-bore Pasteur pipette. This membrane mixture was placed in the bottom of an ultracentrifuge tube and overlayered by successive g-ml volumes of 40, 30, and 20% sucrose in the same buffer. The discontinuous gradient was centrifuged at 100,000 g for 90 min, and basolateral membranes were collected from the 30:40% interface (14). This fraction (BLMV) was diluted in 35 ml of buffer 1 and centrifuged at 100,000 g for 30 min. was started by the automatic mixing of 10 ~1 of vesicle suspension (loo-120 pg protein) to 10 ~1 of incubation medium; at a preset time the reaction was automatically stopped by injecting 2 ml of ice-cold stop solution into the reaction tube. When incubation time was >lO s, uptake was started by adding 20 ~1 of vesicle suspension to 80 ~1 of incubation medium and stopped by diluting an aliquot (20 ~1) of the incubation mixture in a tube containing 2 ml of ice-cold stop solution. Stop solutions were of identical composition to the incubation medium. For both procedures the mixture of vesicles and stop solution was rapidly filtered through a Millipore filter (0.45 pm) and washed with another 5 ml of ice-cold stop solution. Filters containing the vesicles and their associated radiolabeled myoinositol were placed in Beckman Ready-Solv scintillation cocktail and assayed for radioactivity.
All isotope transport values were corrected for a "vesicle blank" obtained by adding incubation medium and then vesicles directly to the stop solution just prior to filtering, extracting in scintillation cocktail, and counting.
Each experiment was repeated at least twice using membranes prepared from different animals. Single experiments are presented throughout the paper. Within a given experiment each point was analyzed using 3-5 replicates and experimental scatter between replicates was always <lo%. Significance of differences between means was determined by Student's t test. Standard errors are shown whenever they exceed the symbol size.
Estimation of myoinositol influx kinetics. Carrier-mediated and diffusional myoinositol influx kinetics were determined by two curve-fitting procedures: 1) 10-s initial influx rates at each external solute concentration were computer fitted to the Michaelis-Menten equation with a diffusion component
where Joi is myoinositol influx rate, [S] is external myoinositol concentration in mM, Jmax is maximal myoinositol influx, K is the concentration of S that yields one-
and P is the apparent diffusional component; and 2) the diffusional component was estimated using total myoinositol entry at the four highest myoinositol concentrations (2,5, 10, and 15 mM). This nonsaturable component of myoinositol transport was subtracted from total influx at each external solute concentration, yielding an estimate of the carrier transport component. These diffusion-corrected data were used to estimate kinetic constants by the Eadie-Hofstee linear transformation of the Michaelis-Menten equation.
RESULTS
Osmotic reactivity. To confirm that the BLMVs prepared by the methods used in this study were sealed and that those from each species contained a similar osmotically reactive space, 90 min of equilibrium uptake of 0.1 mM [3H]myoinositol was assessed at a series of transmembrane osmotic gradients. Vesicles were loaded with 300 mM mannitol and incubated in external media containing 75 mM NaCl, the labeled sugar, and O-800 mM sucrose. Figure 1 shows a plot of equilibrium uptake values as a function of the reciprocal of medium osmolarity. In each species six osmolarities were used and analysis of the regression lines for the two species indicated no significant difference between the osmolarity curves for eel and tilapia, indicating a similarity in osmotic size and function between the two BLMV preparations. When the data were grouped and a single regression plotted, a significant linear relationship was found with an extrapolation to infinite binding (y-intercept) that suggested nonsignificant equilibrium binding to the membranes. Apparent vesicular space at 300 mosmol/kg was -2.93 pl/mg protein.
Time course of myoinositol uptake: cation dependence. Vesicles were loaded with 300 mM mannitol (pH 7.4) and were incubated in external media at same pH containing labeled sugar, 75 mM NaCl, and various concentrations of sucrose from 0 to 800 mM. Symbols represent means of 3 replicates at each condition, and line through data was calculated by linear regression analysis. l/OSM, reciprocal of external medium osmolarity. pia, respectively. Vesicles were loaded with 300 mM mannitol, 12 mM HEPES-Tris at pH 7.4. Incubation media consisted of 100 mM mannitol, 12 mM HEPESTris, 1 mM [3H]myoinositol and one of the following conditions at pH 7.4: 1) 100 mM NaCl, 2) 100 mM KCI, 3) 100 mM choline chloride, 4) 100 mM NaCl plus 100 mM myoinositol instead of mannitol, and 5) 12 mM 2-(N-morpholino)ethanesulfonic acid-Tris, 100 mM choline chloride (pH 5.5) for periods from 2 s to 1 h. Nonspecific, external binding of [3H]myoinositol was determined from the extrapolated vertical axis intercept of influx over 2-10 s of incubation in tilapia and 4-10 s of incubation in eel. The extrapolated binding values were subtracted from total uptake at all exposure intervals. Values for this external binding were 49 and 41 pmol/mg protein for tilapia and eel, respectively. The resulting data (Fig. 2) represent intravesicular myoinositol accumulation into BLMV (choline chloride data not shown).
In both species of fish, transmembrane cation gradients had no significant effect (P < 0.05) on the rate of myoinositol influx, and all influxes in the presence of cation gradients significantly exceeded the rate of myoinositol influx in the presence of 100 mM myoinositol (simple diffusion). Transport was linear through 10 s and all 60-min equilibrium values were similar. Initial rates (over the first 10 s of incubation) of 1 mM myoinositol transport and simple diffusion were 780 t 27 and 589 t 17 pmolmg protein-'. min-', respectively, in tilapia, and 660 t 22 and 480 t 25 pmol mg protein-'. min-l in eel. Although tilapia had somewhat higher rates of transport and diffusion, the carrier-mediated rates in the two fish were similar (tilapia, 191 pmol/mg protein-'. min-l; eel, 180 pmol . mg protein-'. min-l). Time course experiments over longer periods (up to 5 min) were conducted and indicated the absence of an uptake overshoot phenomenon in both species of fish (data not shown). All subsequent estimations of myoinositol influx were determined using 10-s uptake rates.
Inhibition of myoinositol influx by phloretin and phloridxin. The inhibition of 10 s [3H]myoinositol influx by two known specific inhibitors of vertebrate brush-border (phloridzin) and basolateral (phloretin) glucose transport is illustrated in Fig. 3 . Transport conditions were as in the time course experiments (Fig. 2) with various concentrations of phloretin (0.005-0.5 mM) or phloridzin (0.1-5 mM) added to the incubation medium. In BLMV from both species of fish, myoinositol transport was reduced with increasing amounts of phloretin, while relatively high concentrations of phloridzin had no significant effect (P < 0.05). Analysis of these data resulted in values of apparent phloretin inhibitory constants (&') of 0.03 and 0.06 mM for tilapia and eel, respectively. Although phloretin binding affinities for myoinositol are an order of magnitude lower than the corresponding K[ value for the inhibitor upon D-ghCOSe transport (14), these results are suggestive of a similarity between basolateral myoinositol and D-glucose transporters, as far as qualitative sensitivity to phloretin is concerned, despite large structural differences between the two monosaccharides. Effects of various sugars on myoinositol and glucose transport: specificity. To assess the structural requirements for substrate specificity of the myoinositol carrier process and determine the similarities of the myoinositol and D-&COSe carrier systems, a variety of mono-and disaccharides present in a 40-fold excess were tested as potential inhibitors of [ 3H] myoinositol and D-[ 3H] glucose influx. Vesicles loaded with 300 mM mannitol (pH 7.4) were incubated in the same medium containing 0.5 mM myoinositol or D-glucose and 20 mM inhibitor sugar. Table 1 shows the effects of these sugars on myoinositol and D-ghCOSe uptake in eel and tilapia BLMV. Alth .ough the pattern .s of substrate inhibition of basolateral myoi nos Iitol and D-&COse transport were similar in the two fish species, there were marked differences observed in the patterns of substrate inhibition between the two sugars. As with D-ghmse influx, myoinositol uptake was strongly inhibited by aldohexoses in the C-l chair conformation (D-ghCOSc?, 2-deoxy-D-glucose, 3-omethyl-D-glucose, and D-gd&Ose).
The lack of myoinositol inhibition of D-glucose transport suggests that the important myoinositol recognition sites on its carrier are not the same as the necessary D-ghCOSe recognition sites on the glucose carrier. Glucosamine (aminated at C2), like 2-deoxy-D-glucose, had a strong inhibitory effect on D-glucose uptake but, unlike 2-deoxy-D-glucose, exhibited no effect on myoinositol influx. This difference in glucosamine and 2-deoxy-D-glucose inhibition of myoinositol influx suggests that while hydroxyl position 2 is not essential for substrate recognition on the putative myoinositol carrier, some aspect of the carbon position 2 is important in substrate recognition. Kinetic characteristics of basolateral myoinositol and glucose influx. We investigated the effect of increasing concentration of unlabeled myoinositol and glucose on their initial uptake rates in tilapia and eel BLMV in order to estimate the kinetic properties of the transporters and to elucidate the effects of dietary preference on these kinetic properties in fish intestine. Vesicles were loaded with 300 mM mannitol, 12 mM HEPES-Tris at pH 7.4 and incubated in identical media containing 0.025-20 mM myoinositol or 0.05-50 mM D-glucose.
The results indicate that in both species of fish myoinositol influx (Fig. 4) and eel glucose influx (Fig. 5) were curvilinear functions of substrate concentration at low concentrations and linear relationships at high concentrations. The shapes of these curves were consistent with myoinositol and glucose influxes in these BLMV operating as the sum of at least two independent processes operating concurrently: 1) a Michaelis-Menten carrier mechanism with saturation kinetics and 2) a linear apparent diffusion system having a rate proportional to the external carbohydrate concentration. The contribution of these two systems to total sugar uptake can be described by Eq. 1. Mean values (n = 3 experiments) for the kinetic constants K, Jmax, and P for [3H]myoinositol and D-[3H]glucose influx in eel and tilapia intestinal BLMV are displayed in Table 2 .
The apparent half-saturation constant (K) for myoinositol influx in eel intestine was not significantly different (P > 0.05) than the comparable value measured in tilapia (eel, 0.68 t 0.07 mM; tilapia, 0.57 t 0.06 mM) but was more than lo-fold lower than the D-glucose influx K value measured in eel. These results suggest that feeding preferences had no effect on the apparent myoinositol binding affinity of the transporter but that apparent affinity differences between the two carbohydrate carrier systems were very different.
The basolateral apparent maximal influx velocities (Jmax) exhibited similar patterns between species of fish and types of carbohydrate as was found for the apparent half-saturation constant. The values for myoinositol apparent maximal influx (eel, 1.55 t 0.13 nmolmg protein-l . min-l; tilapia, 1.34 t 0.16 nmol . mg protein-'. min-') were not significantly different and were only slightly lower than the D-glucose maximal influx rate measured in the eel. This is indicative of no modification Apparent diffusion coefficients (P) were -1O-fold greater for myoinositol than for D-glucose and -1.6-fold higher for myoinositol in tilapia than in eel.
Effect of D-glucose on myoinositol kinetic characteristics. To explore the nature of D-glucose inhibition of myoinositol transport, the effect of 1 mM D-glucose on myoinositol influx kinetic characteristics was measured. The experiment was conducted as previously described (Fig. 4) except that in one treatment 1 mM D-glucose was added to the outside medium. Figure 6 shows the effect of D-glucose on the calculated part of the myoino--sitol influx curve representing carrier-mediated Michaelis-Menten transport. In eel, Jmax dropped from 1.28 t 0.09 nmol mg protein-'. min-' in the control to 0.91 t 0.07 nmol .mg protein-'. min-' in the D-glucose treatment. In tilapia, the apparent maximal inositol influx velocity (Jmax) dropped from 1.1 t 0.03 nmol . mg protein-l . min-l in the control to 0.65 t 0.01 nmol mg protein-l l min-l in the D-ghCOSe treatment. The apparent half-saturation constants (K) did not, however, statistically change with glucose treatment (tilapia, KcontrOl = 0.43 t 0.03 mM, Kglucose = 0.41 t 0.02 mM; eel, Kcontrol = 0.62 t 0.03 mM, Kglucose = 0.65 t 0.03 mM). These results are indicative of a noncompetitive type of glucose inhibition upon myoinositol.
Transstimulation of [3H]myoinositol uptake by preloaded carbohydrates. To provide additional evidence as to whether D-glucose and myoinositol share a common transport carrier, an experiment involving transstimulation of [3H]myoinositol uptake by preloaded carbohydrates was conducted. Vesicles were preloaded for 1 h at room temperature (22°C) with 290 mM mannitol, 12 mM HEPES-Tris at pH 7.4, and 10 mM of either mannitol, D-glucose, or myoinositol. Uptake of 1.0 mM [3H]myoinositol by these preloaded vesicles for 7 s (apparent influx) and 60 min (equilibrium uptake) was measured in an incubation medium containing 300 mM mannitol, 12 mM HEPES-Tris at pH 7.4, and the radiolabeled substrate. All uptake values were corrected for nonspecific binding of isotope to vesicles. Table 3 indicates that those vesicles preloaded with 10 mM myoinositol exhibited almost a twofold increase in apparent influx of labeled substrate compared with that Myoinositol influx was corrected for binding and nonsaturable entry. Calculated carrier-mediated myoinositol influx under control and inhibited conditions was displayed in Eadie-Hofstee plots. Kinetic constants were derived from these data and are displayed in each panel. Symbols represent means of 3-5 replicates, and lines through data were calculated by linear regression analysis. shown by either the control group (mannitol) or the group containing preloaded D-ghCOSe.
Similar equilibrium uptake values were recorded for all vesicle groups. These results clearly indicate that [3H]myoinositol uptake is significantly transstimulated by unlabeled inositol but not by D-ghCO%?, suggesting that the latter sugar is probably not a transported substrate of the inositol carrier. Similar transstimulation results between D-ghCO%?
and myoinositol, using an identical experimental protocol, are reported for teleost BBMs in the companion paper (18), as well as for the BBM of crustacean hepatopancreas, a major nutrient absorptive organ in these animals (16).
DISCUSSION
The present study focuses on the basolateral step in transepithelial myoinositol absorption using basolateral membrane vesicles isolated from intestinal epithelial cells of two teleost fish species of different dietary habit. This investigation was undertaken because of the complete lack of information concerning basolateral myoinositol transport and the effects dietary preference may have on the properties of this transport. The results of this study provide insight into the characteristics of basolateral myoinositol transport and into kinetic adaptations in intestinal nutrient absorption in relation to carnivory and herbivory.
General characteristics of basolateral myoinositol uptake. The experiments presented in this paper provide strong evidence that the intestinal epithelial basolateral membrane of carnivorous and omnivorous fish possesses a selective and efficient Na-independent transport system for the substituted cyclohexanol vitamin, myoinositol. The presence of inwardly directed cation gradients of sodium, potassium, choline, or protons led to identical rates of myoinositol uptake by fish BLMVs that were all significantly greater than those displayed by simple diffusion of the carbohydrate (Fig. 2) . This independence of ion-gradient coupling, sensitivity to the inhibitor phloretin (Fig. 3) , and inhibition by monosaccharide aldohexoses in the C-l chair conformation (Table 1) resembles the properties of the basolateral D-glucose carrier reported for mammals (20) and teleosts (14). These results suggest that the intestinal basolateral myoinositol and D-glucose systems are characteristically very similar.
Although there were these qualitative similarities between teleost intestinal basolateral myoinositol and Dglucose carriers, significant quantitative differences were disclosed between the two carrier systems. These differences were manifested in the affinity of the carrier for phloretin, the nature and characteristics of the inhibitory effect of other D-monosaccharides upon the carrier, and the values of influx kinetic constants (K, Jmax).
The effects and specificity of known basolateral Dglucose transport inhibitors in fish and other vertebrates were similar in their action on basolateral myoinositol transport except in four instances (Table 1 ). Myoinositol, while being self-inhibitory, had no effect on D-glucose transport. This lack of myoinositol inhibition on glucose transport has been reported in mammalian intestine (3, ll), fish intestinal brush-border vesicles (18), lobster hepatopancreatic brush-border vesicles (16), and rabbit renal brush-border vesicles (7). Glucosamine had a large inhibitory effect on D-&COW transport and no effect on myoinositol transport, while fructose and %&methyl-Dglucose had a stronger effect on myoinositol influx than on D-ghCose transport.
These inhibitor data show that as for D is essential for myoinositol transport, 2) the hemiacetal group (fructose) plays a less important role for recognition in myoinositol transport, and 3) the pyranose ring is not critical for recognition of myoinositol.
These differences in substrate requirements for inhibition indicate that there are some major dissimilarities in D-glucose and myoinositol transport mechanisms, suggesting that these two carbohydrates do not share the same carrier.
The noncompetitive nature of D-glucose on myoinosito1 transport in intestinal BLMVs further supports and extends the supposition that D-glucose and other Dmonosaccharides interact with myoinositol in ways other than competing for transport via the same carrier. This noncompetitive inhibition of ion-independent, nonrheogenie myoinositol transport is identical to that reported for other Na-dependent, rheogenic myoinositol transport systems (3, 16, 19). Importantly, these basolateral data add critical corroborative evidence that, as suggested by Siu and Ahearn (16) and Vilella et al. (US), the inhibitory action of D-glucose on myoinositol transport is via binding to the carrier at a site other than the active transport site, rather than through dissipation of the Na electrochemical gradient (3, 7, 19). These results indicate that rather than interpret myoinositol transport inhibitor/ specificity data ( Table 1) as indicative of steric requirements for the myoinositol carrier-active site, these data are related, instead, to the steric requirements for another, modulator site on the carrier.
Results from the transstimulation experiments (Table  3) While reported teleost basolateral D-glucose uptake values (14) were similar to those exhibited for myoinositol by fish in this study, considerably lower influx kinetic values were found for the basolateral myoinositol transporter than those for glucose (Table 2) . Myoinositol half-saturation constants were lo-to 30-fold lower than those reported for glucose in these fish, while values for myoinositol maximal influx rates were only Z-to s-fold lower than those found for glucose (Table 2 ). These findings suggest that plasma concentrations and turnover rates of transported myoinositol may be lower than those for D-ghCOSe in these animals. Mammalian physiological plasma concentration of myoinositol is -0.1 mM (7, 17). This plasma level should be low enough to allow for facilitated diffusion of myoinositol across the basolateral membrane and to account for the high transport affinity for myoinositol on this membrane. In summary, the composite of results of the present study lead us to conclude, as reported for teleost brushborder membrane (18) , that although myoinositol and Dglucose share many similar transport characteristics on teleost intestinal basolateral membrane, there exist two distinct transport systems for the two carbohydrates. Basolateral myoinositol transport is, like D-ghCOSe transport, ion-independent, nonrheogenic, facilitated diffusion, demonstrating that transepithelial myoinositol transport conforms to the general model of vectorial solute transcellular transport first proposed by Crane (4). As proposed for the brush-border system, we suggest that myoinositol influx is inhibited by D-ghCOse through modulation of carrier activity via binding to a regulator site that is separate from the active carrier site (16, 18).
The similarity of mode of D-glucose inhibition of this ion-independent, nonrheogenic myoinositol transport system to that of Na-dependent, rheogenic systems argues against electrochemical gradient dissipation as the mechanism of this inhibition. The very different myoinositol and D-&COSe kinetic half-saturation constants may reflect dissimilar blood plasma concentrations and metabolic roles of these two carbohydrates. The similarity of the teleost intestinal BBMV myoinositol transport system to those reported for intestinal and kidney BBMV systems in mammals and birds (3, 7, 11) suggests that the teleost basolateral myoinositol transport system described here may be indicative of the system in other vertebrates.
Effect of dietary habit on transport characteristics. Vertebrates show transport patterns for nutritional compounds that are related to genetically determined dietary preferences. Dietary sugar absorption rates are higher in herbivores/omnivores than in carnivores (2, 9, 10) and apparently only herbivores/omnivores are able to regulate intestinal sugar carrier activity in response to variations in dietary carbohydrate levels (2,5,9). Carnivores usually have a lower half-saturation constant for sugars, reflecting the lower luminal sugar concentrations in carnivorous diets and a lower Jmax accounting for the lower total rates of transport. These characteristics reflect the dietary and metabolic role of sugars in organisms.
We report (18) that myoinositol, an essential dietary vitamin carbohydrate, displays a different dietary brushborder transport pattern than is seen for D-glucose and other monosaccharides with similar nonessential dietary roles as glucose. The carinvorous eel had both a much
